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EXECUTIVE  SUMMARY 


Title.  Landmine  warfare  and  the  Marine  Corps’  warfighting  eoneept  for  the  2L‘  eentury 
Author.  Major  Erik  B.  Kraft,  USMC 

Thesis.  The  Marine  Corps  should  integrate  a  new  high-teeh  generation  of  landmine  alternatives 
into  its  future  warfighting  eoncepts  while  ensuring  adherenee  with  the  basie  tenets  of  the  Ottawa 
treaty. 

Discussion.  The  rapid  evolution  of  landmine  warfare  over  the  last  decade  is  the  primary  reason 
why  the  Department  of  Defense  is  searching  for  alternatives  to  the  current  inventory  of 
landmines.  One  dimension  of  this  evolutionary  change  is  the  speed  at  which  the  modern 
battlefield  has  transformed.  The  second  dimension  of  the  evolution  in  landmine  warfare  is  the 
metamorphosis  of  its  fundamental  tenets.  In  an  effort  to  address  these  changes  in  landmine 
warfare,  the  Department  of  Defense  is  seeking  to  develop  politically  acceptable  munitions  that 
will  replace  the  landmine  on  the  modern  battlefield  while  enhancing  its  basic  advantages. 

The  evolution  in  landmine  warfare  was  caused  and  sustained  by  three  events.  First,  the 
demise  of  the  Soviet  Union  and  decline  in  the  possibility  of  the  classic  massed  armor  and 
mechanized  battle  changed  the  form  of  the  threat  that  U.S.  landmine  doctrine  traditionally  sought 
to  counter.  Second,  the  rapid  rate  of  technological  advancement  made  a  wide  range  of  landmine 
alternatives  available.  Third,  the  global  effort  to  ban  anti-personnel  landmines  provided  the 
political  will  to  develop  landmine  alternatives  and  reassess  U.S.  landmine  doctrine.  The 
combination  of  all  three  above  factors  made  the  rapid  evolutionary  changes  in  landmine  warfare 
possible. 

Marine  Corps’  future  warfighting  concept  assumes  that  the  nature  of  war  will  continue  to 
change  and  will  be  dominated  by  war  in  the  littorals.  Current  and  future  trends  of  landmine 
warfare  evolution  and  munitions  development  are  examined  within  this  context.  Such  an 
examination  should  validate  current  trends  and  provide  other  characteristics  that  will  increase  the 
utility  of  landmine  alternatives  to  the  future  Marine  Corps.  This  is  best  done  by  examining  the 
four  areas  of  Operational  Maneuver  from  the  Sea  that  landmines  will  have  the  greatest  impact: 
ship  to  objective  maneuver,  anti-armor  operations,  military  operations  in  urban  terrain  and 
military  operations  other  than  war. 

Conclusion.  The  Department  of  Defense  is  seeking  to  retain  the  relevancy  of  landmines  on  the 
modem  battlefield  while  simultaneously  addressing  political  pressure  to  transform  landmine 
warfare.  The  application  of  emerging  technologies  to  the  problem  of  creating  alternatives  to 
traditional  anti-personnel  landmines  has  resulted  in  munitions  systems  with  promising 
application  in  future  military  operations.  Specifically,  the  development  of  man-in-the-loop 
systems  and  increased  application  of  non-lethal  technology  to  landmines  should  continue. 

An  examination  of  the  utility  of  landmine  alternatives  based  on  current  developmental  trends 
against  the  Marine  Corps  future  warfighting  concepts  reveals  additional  criteria  that  alternative 
landmine  development  should  include.  Although,  recent  trends  in  landmine  alternative 
development  are  promising,  these  new  weapons  systems  must  meet  additional  criteria  derived 
from  the  Marine  Corps  future  warfighting  concepts  or  risk  losing  relevancy  for  the  Marine 
Corps. 
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Introduction 


The  rapid  evolution  of  landmine  warfare  over  the  last  deeade  is  the  primary  reason  why 
the  Department  of  Defense  is  searehing  for  alternatives  to  the  eurrent  inventory  of  landmines. 
One  dimension  of  this  evolutionary  ehange  is  the  speed  at  whieh  the  modem  battlefield  has 
transformed.  The  second  dimension  of  the  evolution  in  landmine  warfare  is  the  metamorphosis 
of  its  fundamental  tenets.  In  an  effort  to  address  these  changes  in  landmine  warfare,  the 
Department  of  Defense  is  seeking  to  develop  politically  acceptable  munitions  that  will  replace 
the  landmine  on  the  modem  battlefield  while  enhancing  its  basic  advantages.  The  Marine  Corps 
should  integrate  a  new  high-tech  generation  of  landmine  alternatives  while  ensuring  that  their 
use  is  compatible  with  the  basic  tenets  of  the  Ottawa  treaty.  Although,  recent  trends  in  landmine 
alternative  development  are  promising,  these  new  weapons  systems  must  meet  additional  criteria 
derived  from  the  Marine  Corps  future  warfighting  concepts  or  risk  losing  relevancy  for  the 
Marine  Corps. 

Background 

The  evolution  in  landmine  warfare  was  caused  and  sustained  by  three  events.  First,  the 
demise  of  the  Soviet  Union  and  decline  in  the  possibility  of  the  classic  massed  armor  and 
mechanized  force  battle  changed  the  form  of  the  threat  that  U.S.  landmine  doctrine  traditionally 
sought  to  counter.  Second,  the  rapid  rate  of  technological  advancement  made  a  wide  range  of 
landmine  alternatives  available.  Third,  the  global  effort  to  ban  anti-personnel  landmines 
provided  the  political  will  to  develop  landmine  alternatives  and  reassess  U.S.  landmine  doctrine.^ 
The  combination  of  all  three  above  factors  made  the  rapid  evolutionary  changes  in  landmine 
warfare  possible. 


1 


A  basic  assumption  must  be  made  to  aeeess  the  impact  of  future  landmine  munitions  on 
the  Marine  Corps’  future  warfighting  eoncepts.  Marine  Corps’  future  warfighting  eoneepts 
assume  that  the  nature  of  war  will  eontinue  to  change  and  will  be  dominated  by  war  in  the 
littorals.  Assuming  this  is  correet,  it  is  within  this  framework  that  trends  of  landmine 
development  are  examined.  Sueh  an  examination  should  validate  current  trends  and  provide 
other  eharaeteristies  that  will  inerease  the  utility  of  landmine  alternatives  to  the  future  Marine 
Corps. 

Political 

The  Ottawa  treaty  advoeating  a  total  ban  of  anti-personnel  landmines  (APLs)  embodies 
the  politieal  sentiments  of  a  large  portion  of  the  domestic  and  international  eommunity.  The 
basie  arguments  against  APLs  within  the  treaty  are  that  they  are  “excessively  injurious  and  have 
indiseriminate  effects.”  Additional  nested  arguments  inelude  the  eontinued  effeets  of  uneleared 
landmines  after  confliet  termination,  the  deteetability  of  fragments,  and  the  indiseriminate  use  of 
APLs.  Although  the  U.S.  was  not  a  signatory  of  the  Ottawa  treaty,  it  pledged  to  eontinue 
progress  towards  meeting  all  its  provisions.  The  previous  administration  stated  that  it  would  sign 
the  Ottawa  treaty  if  sueeessful  in  finding  suitable  alternatives  for  its  APL  and  mixed  anti-tank 
systems."^ 

The  Ottawa  treaty  does  not  dispute  the  utility  of  anti-personnel  landmines.  The  treaty 
authors  and  partieipants  acknowledged  the  findings  of  The  International  Committee  of  the  Red 
Cross  (ICRC)  in  its  Report  of  Experts  Meeting,  Military  Utility  of  Landmines,  whieh  states  that 
APLs  are  the  most  “effeetive  means  of  aehieving  the  objeetives  for  whieh  they  are  used,  that 
alternative  systems  would  require  greater  resourees,  and  armed  forees  would  likely  suffer  greater 
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losses  during  a  conflict.”^  A  study  conducted  by  the  Institute  for  Defense  Analysis  in  the  United 
States  confirms  the  findings  of  the  ICRC  by  stating  that  it  would  take  a  30  percent  increase  in  the 
number  of  155mm  artillery  or  a  200  percent  increase  in  the  number  of  multiple  launch  rocket 
systems  to  match  the  effect  of  mixed  landmine  systems.^  Regardless  of  their  continued  utility, 
even  the  responsible  use  of  anti-personnel  landmines  by  modem  militaries  was  opposed  under 
the  Ottawa  treaty  based  on  ethical  arguments  and  attempts  stigmatize  the  weapon. 

Unable  to  match  the  battlefield  utility  of  landmines  with  conventional  weapons  and 
unwilling  to  challenge  the  intransigence  of  the  worldwide  movement  to  ban  anti-personnel 
landmines,  the  United  States  began  a  renewed  search  for  a  politically  acceptable  landmine.  The 
political  imperative  of  the  anti-personnel  landmine  issue  has  energized  the  landmine  warfare  in 
two  distinct  ways.  Rather  than  undergoing  a  traditional  Military  Technological  Revolution 
(MTR),  landmine  warfare  is  undergoing  a  political  technical  evolution.  In  a  MTR,  “emerging 
technologies  are  applied  to  military  systems,  whose  uses  are  optimized  via  custom-tailored 
operational  concepts  and  force  stmctures,  resulting  in  vast  increase  in  military  effectiveness.”^ 

In  a  political  technical  revolution,  operational  concepts  are  superseded  by  political  requirements 
and  the  ultimate  result  may  or  may  not  increase  military  effectiveness.  Therefore  it  is  essential 
to  examine  current  trends  in  landmine  alternative  development  against  the  Marine  Corps  future 
warfighting  concepts.  Failure  to  do  so  may  result  in  the  development  of  meaningless  defense 
systems  that  fulfill  a  political  role  but  fail  to  find  applicability  on  the  future  battlefield. 

The  second  way  in  which  the  political  imperative  has  driven  the  development  of 
landmines  is  in  the  fiscal  arena.  The  United  States  has  invested  approximately  $900  million  into 

o 

APT  alternative  investigations  since  1997.  Some  argue,  like  Major  General  Jarvis  D.  Lynch  Jr. 
USMC  (Ret),  that  this  is  a  misplaced  allocation  of  resources  and  a  “the  waste  of  more  taxpayer 
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money. However  these  expenditures  have  aceelerated  landmine  development  far  beyond 
previous  boundaries  and  have  maintained  an  elevated  forward  momentum.  It  is  reasonable  to 
assume  that  given  the  current  level  of  media  attention  and  continuing  discussion  over  landmine 
issue  as  well  as  the  fact  that  U.S.  “dumb”  landmines  still  guard  the  DMZ  in  Korea,  that  the 
political  will  to  create  a  landmine  alternative  will  remain  strong  for  the  foreseeable  future. 

War  in  the  Littorals 

According  to  the  Marine  Corps  Warfighting  Concepts  for  the  Century,  without  a  peer 
competitor,  the  United  States  will  face  a  myriad  of  threats  emanating  primarily  from  the  littorals 
where  three-quarters  of  the  world’s  population  lives,  80  percent  of  the  world’s  capitals  are 
located,  “and  nearly  all  of  the  marketplaces  for  international  trade”  reside. Threats  in  the 
littoral  region  will  range  from  “non-state  actors  wield[ing]  considerable  destructive  power”  to  an 
enemy  “who  is  likely  to  combine  the  destructive  capability  of  a  conventional  force  with  the 
elusiveness  of  a  guerilla.”'^  The  primary  enemy  threat  will  not  consist  of  concentrated  armor 
and  mechanized  forces  but  rather  smaller  more  dispersed  individuals,  vehicles  and  units  that  will 
use  the  littoral  and  urban  terrain  to  their  advantage.  In  the  environment  of  the  littorals  where 
75  percent  of  the  world’s  population  will  be  crowded  into  mega-cities,  large  lethal  only 
minefields  will  have  little  utility  and  be  a  significant  political  liability. 

The  Marine  Corps  bases  its  vision  of  future  warfare  on  historical  precedent  as  well  as 
observations  of  the  demographic  shift  of  the  world’s  population.  Recent  historical  examples  of 
fighting  in  built  up  areas  such  as  the  battles  in  Stalingrad,  Hue  City,  Beruit,  Grenada,  Somolia, 
Grozny,  and  Jenin  demonstrate  that  fighting  in  urban  areas  cannot  always  be  avoided  and  in  fact 
takes  place  with  some  regularity.  In  the  future,  critical  enemy  systems  and  leadership  will  be 
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located  within  urban  areas  partly  to  offset  U.S.  air  superiority  but  also  to  increase  and  maintain 
control  of  enemy  populations.  Tactical  operations  in  urban  terrain  will  surgically  seek  to  ereate 
speeific  effects  while  limiting  collateral  damage.  Deeisive  battle  in  urban  terrain  under  sueh  a 
concept  is  not  neeessary.  As  the  strategic  significance  of  urban  areas  grows,  the  necessity  for  the 
Marine  Corps  to  develop  weapons  systems  to  inelude  landmines  that  function  in  accordance  with 
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its  future  warfighting  concepts  increases. 

Emergence  of  New  Technology 

Michael  O’ Hanlon,  author  of  Technological  Change  and  the  Future  of  Warfare,  states 
that  the  three  primary  areas  of  teehnologieal  advancement  in  the  military  are  in  the  areas  of 
sensors,  computers  and  communications.'"^  In  an  attempt  to  eomply  with  the  Ottawa  treaty,  the 
Department  of  Defense  has  sought  to  include  improvements  in  all  three  of  these  areas  in 
landmine  alternative  development.  The  two  eentral  arguments  from  the  Ottawa  treaty  that  the 
application  of  new  teehnology  must  overcome  are  the  issue  of  landmine  persistence  on  the 
battlefield  and  the  indiscriminate  killing  caused  by  victim  initiated  anti-personnel  landmines.  A 
solution  to  the  persistence  of  landmines  on  the  battlefield  is  available  in  the  form  of  self- 
destructing  landmines.  According  to  Allied  Teehsystems,  the  manufacturer  of  seatterable  mines 
for  the  United  States,  the  self-destruct  mechanism  provides  a  99.99996  percent  reliability  rate, 
which  is  lower  than  the  standard  dud  rate  for  artillery  or  bombs.  Even  though  sueh  teehnology 
successfully  addresses  the  issue  of  persistenee,  during  the  aet  of  self-destruction  these  munitions 
may  still  have  unintended  lethal  effeets.  Therefore  the  migration  of  this  self-destruct  capability 
to  a  non-lethal  self-neutralization  is  necessary.  Otherwise,  the  issue  of  mine  persistence  can  be 
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addressed  by  the  applieation  of  self-destruet/self  neutralization  teehnology  throughout  the  entire 
inventory  of  landmine  munitions  in  the  future. 


'  SYSTEM* 

BASIS  OF  FIELDING  |  APPROXIMATE  QUANT! 

OF  MINES 

VOLCANO 

I  (Employed  via 
;  Helicopter  or  via 
ground  vehicles) 

2  SYS/ENGR  COMPANY 

3  SYS/SELECTED  ASSET 
HELO  CO  (ONE  CO  PER 
DIV/CORPS/ACR) 

;  135,800  CANISTERS 

1  AP,  5  AT  EACH 

MOPMS  (Modular 

Packed  Mine  System) 

CLASS  V  ITEM 

2,300  SYSTEMS  OF  - 
AP,  17  AT  EACH 

ADAM  (Area  Denial 

1  Artillery  Munitions) 

BASIC  LOAD,  ALL 

155mm  BNS 

167,400  ROUNDS  OF 

AP  PER  ROUND 

FLIPPER 

HELD  IN  WAR  RESERVE 

1  76,000  MINES 

PURSUIT  DETERRENT 
MUNITION  (PDM) 

CLASS  V  ITEM 

16,154  MINES 

*Not«;  The  GATOR  aircraft-delivered  systea  via  Navy  and  Air  Force  platfor 
supports  Army  operations.  There  are  approximately  14,100  systems  that 
dispense  a  mix  of  AP  and  AT  mines.  The  Air  Force  has  approx  10,800  system 
of  22  A?  and  72  AT  per  system.  The  Navy  has  approximately  3,300  systems  o 
15  AP  and  45  AT  per  system. 

Table  1-1  Army  Mine  Delivery  Systems  w/  Self-Destrueting  Anti-Personnel  Landmines 
from  “An  Evaluation  of  US  Poliey  on  Anti-Personnel  Landmines.” 


Although  demonstrated  teehnology  ean  overeome  the  question  of  persistenee,  the  issue  of 


the  indiseriminate  killing  of  non-eombatants  by  vietim-initiated  mines,  will  not  be  solved  solely 


by  the  applieation  of  teehnology.  The  Department  of  Defense  has  sought  to  develop  landmine 


systems  that  ean  diseriminate  between  eombatants  and  non-eombatants  yet  retain  their  lethality 


when  appropriate.  Lethal  anti-personnel  landmine  alternatives  will  inelude  the  eapability  to 


provide  real-time  surveillanee,  deliver  preeision  firepower  while  minimizing  eollateral  damage 
and  inelude  a  eommand  and  eontrol  system  that  ineludes  a  man-in-the-loop.  This  teehnology  is 


eurrently  available  and  ineorporated  into  the  U.S.  Army’s  eountermobility  remote-eontrol  system 


(CIRCE).  CIRCE  is  a  one  man-in-the-loop  system,  teleoperated  via  “fiber-op tie  monitors  that 


relay  information  baek  to  the  eontroller.  It  allows  the  operator  to  deeide  whether  to  initiate 

1 8 

individual  mines  based  on  a  video  image.”  Although  eurrently  an  anti-tank  system,  it  eould  be 


modified  for  the  antipersonnel  role.  CIRCE  is  based  on  the  eoneept  of  maintaining  a  human 


operator  within  the  munitions  initiation  eyele.  Similar  in  eoneept  to  a  eommand-detonated  mine; 


sueh  as  the  elaymore  whieh  is  permitted  under  the  Ottawa  treaty,  maintaining  a  man-in-the-loop 
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increases  the  politieal  aceeptability  of  landmine  alternatives.  Additional  alternatives  examined 
by  the  Department  of  Defense  include  area  denial  weapons  such  as  sensors  linked  to  unmanned 
aerial  vehicles  equipped  with  scatterable  munitions  reserving  the  decision  to  fire  by  an  operator. 
In  general  the  trend  of  U.S.  landmine  alternatives  consists  of  weapons  systems  that  include  a 
minimum  of  three  eomponents:  a  sensor,  a  eommand  and  control  system  with  a  man-in-the-loop, 
and  the  munitions. 

Advaneing  sensor,  eomputer  and  communieations  technology  will  be  increasingly 

incorporated  into  landmine  alternatives.  Improving  sensor  teehnology  such  as  systems  that 

utilize  infrared  (IR),  ultraviolet  (UV)  light  and  other  types  of  eleetromagnetic  radiation  as  well  as 

laser  sensors  that  aetively  seareh  for  any  refieetions  may  also  be  combined  with  man-in-the-loop 

landmine  alternatives.  Span  of  control  for  the  man-in-the  loop  will  be  addressed  by  the 

incorporation  of  computers  to  eompress,  filter,  and  configure  raw  sensor  information  into 

processed  information.  Only  key  results  will  be  relayed  to  the  human  controller,  allowing  him  to 

make  timely  decisions  about  munitions  initiation.  Finally,  development  in  communieations 

technology  will  allow  for  greater  operator  standoff  as  well  as  a  elearer  shared  operational  picture 

of  man-in-the-loop  mine  systems.  Application  of  satellites,  laser  communieation,  digital  radio 

and  fiber  optics  will  allow  constant  monitoring  of  future  minefields  beyond  simply  line  of  sight 

and  through  different  mediums  from  eonerete  to  soil  while  miniature  identifieation  friend-or-foe 

2 1 

(IFF)  devices  allow  friendly  forces  to  safely  pass  through  friendly  minefields. 

Other  technologies  are  aimed  at  alleviating  the  need  for  anti-personnel  landmines  in 
proteeting  anti-tank  mines  and  thus  eomply  with  the  Ottawa  treaty  that  does  not  ban  anti-tank 
mines.  Sueh  systems  include  a  “self  healing”  anti-tank  system  that  the  US  Defense  Advance 
Research  Projects  Agency  is  expending  $13  million  to  develop. Such  alternatives  do  not 
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address  the  ehange  in  threat  in  whieh  enemy  personnel  with  aeeess  to  unpreeedented  firepower 
will  be  the  primary  eoneern.  It  also  does  not  address  the  eontinuing  politieal  movement  for  a  ban 
on  all  mines  (anti-tank  and  anti-personnel).  Lethal  alternatives  that  do  not  ineorporate  man-in- 
the-loop  systems  do  not  address  the  basie  argument  against  indiseriminate  killing.  Civilian 
easualties  eaused  by  man-in-the-loop  systems  ean  be  attributable  to  an  operator  who  makes  a 
eonseious  deeision  to  initiate  the  landmine.  At  its  very  root,  the  deeision  to  develop  man-in-the- 
loop  systems  is  part  of  a  larger  ethieal  argument  about  allowing  maehines  and  eomputers  to 
make  life  and  death  deeisions. 

Non-lethal  munitions  make  up  the  seeond  major  sub-division  of  the  anti-personnel 
landmine  alternative  diseussion.  Tunable  munitions,  whieh  ineorporate  non-lethal  teehnology 
but  may  be  “plaeed  in  a  lethal  mode  when  there  is  a  man  in  the  loop”  are  also  ineluded  in  this 
seetion.  Examples  of  non-lethal  anti-personnel  landmines  that  have  reeently  been 
demonstrated  include  soft-projectile  kinetic  munitions  (non-lethal  Claymore  mine),  various  nets 
that  either  interfere  with  mobility  or  deliver  an  incapacitating  shock,  taser  mines,  sticky  foam 
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mines,  and  the  Texas  boot  mine  that  latches  onto  the  enemy’s  foot  and  immobilizes  him. 
Although  non-lethal  APLs  will  fulfill  many  of  the  basic  requirements  that  lethal  APLs  currently 
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fulfill,  they  will  not  act  as  the  psychological  deterrent  that  lethal  APLs  do  today. 

Operational  Maneuver  from  the  Sea  (OMFTS) 

As  the  cornerstone  underlying  the  Marine  Corps  warfighting  concepts  for  the  2L* 
century,  OMFTS  is  based  on  several  assumptions  and  predictions.  It  portends  an  “unprecedented 
emphasis  on  littoral  areas,  requiring  more  intimate  cooperation  between  forces  afloat  and  forces 
ashore  and  introduces  the  concept  of  naval  expeditionary  force.”  OMFTS  contains  a  concept 
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for  future  naval  mine  eountermeasures  in  littoral  power  projection  yet  fails  short  of  including 
landmine  countermeasures  or  offensive  mine  warfare  in  a  seamless  area  of  operations  that 
transcends  from  deep  water  through  to  the  objective.  The  next  logical  step  in  the  development  of 
the  OMFTS  is  to  add  a  sub-concept  of  landmine  warfare  and  identify  what  capabilities  future 
landmine  alternatives  should  have  to  support  the  Marine  Corps  vision.  This  is  best  done  by 
examining  the  four  areas  of  OMFTS  that  landmines  will  have  the  greatest  impact:  ship  to 
objective  maneuver,  anti-armor  operations,  military  operations  in  urban  terrain  and  military 
operations  other  than  war. 

Ship  to  Objective  Maneuver 

One  of  the  key  sub-concepts  of  OMFTS,  Ship  to  Objective  Maneuver  (STOM)  envisions 
the  naval  expeditionary  force  having  the  ability  to  project  forces  and  firepower  to  the  objective 
with  minimal  command  and  control,  and  sustainment  forces  ashore.  Landmine  alternatives 
based  on  the  current  trends  of  development  will  augment  the  expeditionary  force  commander’s 
ability  to  shape  and  control  the  land  portion  of  the  battlefield  from  the  sea.  By  adapting  artillery 
delivered  mixed  systems  to  new  ship-board  fire  support  systems  such  as  the  next  generation  of 
naval  guns  (the  5”/62  gun  on  DD-21)  and  vertical  launch  systems,  the  expeditionary  force 
commander  will  be  able  to  deliver  landmines  to  approximately  50  miles  and  further  inland  from 
over  the  horizon.  Expansion  of  current  man-in-the-loop  landmine  alternative  systems  by 
applying  emerging  communications  and  computer  technology  will  allow  control  of  the 
minefields  from  ship  board  command  centers.  Technology  enabling  the  operator  of  such  systems 
with  a  greater  span  of  control  is  a  critical  component  in  making  sea-borne  control  of  minefields 
possible.  However  the  promise  of  continued  advancement  in  increasing  connectivity  and 
awareness  over  distances  is  good  given  that  common  picture  command  and  control  and 
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intelligence  system  such  as  the  US  Army’s  All  Source  Analysis  System  (ASAS)  currently  exist 
and  are  already  being  linked  to  lethal  delivery  systems.  Close  control  and  monitoring  of 
landmine  munitions  inherent  in  these  new  systems  will  lessen  the  possibility  of  civilian 
casualties  and  make  landmine  alternatives  acceptable  under  the  current  provisions  of  the  Ottawa 
treaty. 

Use  of  sea-based  landmine  alternative  systems  will  impart  certain  advantages  to  the 
expeditionary  force  commander.  Area  denial  or  the  denial  of  key  avenues  of  approach  will  no 
longer  require  the  suppression  of  enemy  air  defenses  or  the  application  of  limited  air  assets  to 
execute  such  missions  from  the  sea.  Expeditionary  forces  ashore  can  be  protected  from  possible 
enemy  counter-attacks  by  sea-projected  minefields  without  detracting  from  their  primary  mission 
on  the  objective.  With  landmines  providing  the  force  with  these  new  capabilities,  air  assets  can 
concentrate  on  facilitating  the  actual  ship  to  objective  maneuver  of  the  assault  forces.  The  use  of 
sea-projected  landmines  in  conjunction  with  STOM  is  consistent  with  the  Marine  Corps’  vision 
of  future  warfare,  which  states,  “Seabased  weapons,  operating  from  over  the  horizon  or  inshore 
as  the  situation  permits,  will  shape  the  battlefield  and  provide  protection  to  the  landing  force 
during  ship  to  objective  maneuver.”  Additionally,  landmine  alternatives  offer  a  certain  level  of 
persistence  as  previously  determined  by  the  commander;  thus  providing  for  further  economy  of 
force  over  a  longer  period  of  time.  Also,  the  employment  of  landmine  alternatives  in  such  a 
manner  allows  for  the  total  sea-basing  of  the  logistics  and  command  and  control  supporting  it. 

As  landmines  are  developed  that  cover  greater  areas  and  lower  minefield  densities,  the  logistics 
burden  will  further  decrease.  Landmine  alternatives  delivered  in  such  a  way  will  truly  give  the 
naval  expeditionary  force  the  ability  to  influence  enemy  ground  maneuver  while  leveraging  the 
ocean  as  maneuver  space. 
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Concept  of  Anti-armor  Operations 

The  Marine  Corps’  future  warfighting  eoneept  of  anti-armor  operations  speoifieally  ealls 
for  the  use  of  remotely  delivered  minefields  from  sea-based  and  other  platforms.  Fortunately, 
many  of  the  other  stated  requirements  for  eountermobility  are  addressed  by  the  eurrent  trends  of 
alternative  landmine  systems  development  or  fielded  systems.  However,  the  eoneept  of  anti¬ 
armor  operations  eontains  two  new  eriteria  for  future  landmine  alternatives  not  previously 
mentioned.  These  are  the  requirement  that  sueh  munitions  be  recoverable  and  that  a  non-lethal 
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counter-material  version  be  developed. 

Military  Operations  in  Urban  Terrain 

A  recent  article  entitled  “Are  We  Operationally  Prepared  to  Win  a  Street  Fight?” 
published  in  the  July  2001  edition  of  the  Gazette,  answers  the  question  of  why  cities  are  growing 
in  military  importance.  Balanced  against  the  increasing  importance  of  urban  terrain  is  the 
demonstrated  cost  as  “traditional  approaches  tend  to  produce  higher  casualties  and  consume 
large  quantities  of  manpower  and  logistics.”  Current  Marine  Corps’  force  structure  as  well  as 
public  demands  for  minimal  casualties  require  that  the  Marine  Corps  leverage  a  future  urban 
operations  concept  that  applies  “unorthodox  methods  of  mobility  and  combat  power  to  achieve 

-5  1 

objectives.”  Also,  the  military  and  political  requirements  to  limit  civilian  casualties  must  be 
addressed  when  developing  landmine  alternatives. 

Based  on  the  current  trends  of  emerging  technology,  future  landmine  warfare  can  address 
the  basic  problem  of  manpower  consumption,  supporting  Marine  Corps  mobility  in  urban  terrain. 
Rather  than  having  to  garrison  each  building,  sewer  and  roadblock  once  taken,  tunable  landmines 
with  integrated  sensor  and  man-in-the-loop  technology  can  perform  the  terrain  denial  function 
while  providing  the  commander  with  real-time  data  and  minimizing  civilian  casualties.  Because 
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of  their  small  size,  landmines  ean  easily  be  deployed  throughout  the  urban  dimensions  to  include 
the  surface,  sub-surface  and  super  surface  areas.  Additionally,  future  landmine  alternatives  must 
be  able  to  cover  greater  areas  with  observation  and  fire  per  individual  munition  in  order  to 
further  reduce  the  logistics  load  of  employing  such  systems.  Marine  Corps  forces  can 
concentrate  on  the  enemy  while  minimal  landmines  with  minimal  forces  (remote  landmine 
operators)  assume  the  role  of  guarding  areas  already  taken. 

Secondly,  the  Marine  Corps  Future  Warfighting  Concept  for  MOUT  calls  for  flexibility 
in  munitions  so  that  they  can  be  used  in  both  offensive  and  defensive  roles.  Countermobility 
evolutions  in  MOUT  will  be  conducted  throughout  all  urban  avenues  of  approach  that  includes 
streets,  subways,  and  buildings.  Thus  any  countermobility  system  employed  in  urban  terrain 
must  have  the  ability  to  be  employed  throughout  the  surface,  subsurface  and  super  surface  areas 
of  the  MOUT  battlefield.  Neither  air  power  nor  the  application  of  artillery  can  address  all  three 
dimensions  of  a  city.  However,  hand  emplaced  compact  landmine  alternative  systems  can  be 
employed  throughout  the  entire  urban  battlespace. 

Offensively,  the  Marine  Corps  future  MOUT  concept  requires  that  Marine  units  bypass 
enemy  concentrations,  by  using  “countermobility  means  to  contain  the  enemy  within  his 
positions.”  Countermobility  means  such  as  landmine  alternatives,  will  also  be  used  to  seal  off 
potential  approach  routes  from  enemy  counterattacks.  Landmine  alternative  systems  can  be 
employed  in  either  offensive  or  defensive  roles  with  the  only  difference  being  the  effect  the 
commander  desires  and  the  area  in  which  he  employs  the  system. 

Although  not  the  only  solution  capable  of  providing  the  countermobility  function  for  the 
Future  MOUT  Warfighting  Concept,  landmines  will  offer  the  most  logistically  supportable, 
versatile  and  flexible  means  of  area  denial.  Landmines  are  small,  hand  portable  and  can 
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potentially  provide  a  wide  area  of  eoverage  per  munitions.  They  ean  also  be  emplaeed 
throughout  the  MOUT  environment  and  ean  apply  either  lethal  or  non-lethal  fires  against  the 
enemy.  Finally,  the  addition  of  miniaturized  identify  friend  or  foe  (IFF)  systems  to  the 
battlefield  and  the  inelusion  of  self-neutralization  ability  to  landmine  alternatives  will  reduee  the 
possibility  of  friendly  and  eivilian  easualties.  The  eombination  of  the  eriteria  diseussed  above 
will  give  the  eommander  a  weapon  system  of  unpreeedented  utility  in  urban  terrain. 

Future  Landmines  and  Military  Operations  Other  than  War  (MOOTW) 

The  applieation  of  non-lethal  teehnology  to  landmines  makes  them  partieularly  suited  for 
use  in  MOOTW.  Two  eoneepts  on  whieh  employment  of  landmine  alternative  in  MOOTW 
environment  should  rest  inelude  area  denial  and  physieal  separation  eapabilities.  Area  denial 
will  have  vast  utility  in  situations  sueh  as  humanitarian  assistanee  where  there  is  a  threat  for 
relief  workers  and  relief  staging  areas  being  overwhelmed  by  the  people  they  are  trying  to  help. 
Low  kinetie  impaet  landmines  sueh  as  the  non-lethal  Claymore  Mine  (MCCM)  have  replaeed  the 
standard  lethal  vintage  Vietnam  elaymore  metal  balls  with  small  rubber  balls  and  are  primarily 
designed  for  erowd  dispersal  and  vehiele  proteetion.^"^  The  applieation  of  sueh  a  weapon  in 
seenarios  like  Somalia  where  food  trueks  are  being  attaeked  by  starving  people  or  eonvoys  are 
held  up  by  unarmed  eivilians  is  apparent. 

Besides,  erowd  eontrol  and  vehiele  proteetion,  future  landmines  will  also  provide  a 
eommander  with  a  key  means  of  separating  faetions  in  peaeekeeping  and  peaeemaking 
operations.  One  proven  method  temporarily  limiting  or  stopping  violenee  between  groups  is  to 
physieally  separate  them.  Rather  than  plaeing  large  numbers  of  Marines  between  warring 
faetions,  non-lethal,  progressive  punishment  or  tunable  mines  eould  be  used  to  ensure  physieal 
separation.  Sueh  a  eapability  will  be  partieularly  useful  in  instanees  of  ethnie  eonfliet  where  the 
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hostile  populations  are  often  geographieally  segregated  into  their  own  enelaves  to  begin  with. 

The  use  of  tunable  landmines  that  ean  deliver  both  non-lethal  and  lethal  fires  gives  the 
eommander  the  option  of  inereasing  penalties  should  the  situation  deteriorate.  Beeause  physieal 
separation  will  be  maintained  by  landmine  alternatives,  fewer  peaeekeeping  personnel  will  be 
exposed  to  the  risk  of  sniper  fire,  hostile  landmines,  and  ambushes.  Man-in-the-loop  systems 
ineorporating  video  and  fiber  optie  systems  ean  take  the  plaee  of  some  outposts  and  if  linked  to  a 
video  reeorder,  ean  aet  as  evidenee  of  erimes  for  future  proseeution.  Landmine  alternatives 
ineorporating  teehnologies  sueh  as  non-lethal  fires,  man-in-the-loop  sensor  systems,  and  tunable 
effeets,  will  give  future  eommanders  the  flexibility  in  a  munitions  systems  that  allows  them  to 
meet  the  full  speetrum  of  MOOTW. 

Conclusion 

The  Department  of  Defense  is  seeking  to  retain  the  relevaney  of  landmines  on  the  modern 
battlefield  while  simultaneously  bowing  to  politieal  pressure  to  transform  landmine  warfare.  The 
applieation  of  emerging  teehnologies  to  the  problem  of  ereating  alternatives  to  traditional  anti¬ 
personnel  landmines  has  resulted  in  munitions  systems  with  promising  applieation  in  future 
military  operations.  Speoifieally,  the  development  of  man-in-the-loop  systems  and  inereased 
applieation  of  non-lethal  teehnology  to  landmines  should  eontinue. 

An  examination  of  the  utility  of  landmine  alternatives  based  on  eurrent  developmental 
trends  against  the  Marine  Corps  future  warfighting  eoneepts  reveals  additional  eriteria  that 
alternative  landmine  development  should  inelude.  The  Marine  Corps  should  seek  to  influenee 
landmine  alternative  development  to  inelude  the  eriteria  listed  in  table  1-1  below.  The  inelusion 
of  these  eriteria  will  ensure  that  landmine  warfare  will  eontinue  to  play  an  integral  role  in  the 
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Marine  Corps  future  warfighting  missions  —  especially  ship  to  objective  maneuver,  anti¬ 
armor/vehicle  scenarios,  military  operations  in  urban  terrain  and  military  operations  other  than 
war. 
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Table  1-2  Required  Characteristics  for  Landmine  Alternatives  required  to  support  the  Marine 
Corps  Warfighting  Concepts  for  the  2f‘  Century 
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